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DETAILED ACTION 

Drawings 

1 . The drawings are objected to because: 

• Fig. 1 : to be consistent with equation 2 [page 2, paragraph 6], suggest 
labeling the horizontal axis as L in and the vertical axis as Lcompi(Lin)]; 

• Fig. 2: similarly, suggest labeling the horizontal axis as L in and the vertical 
axis as Lcom P 2(Lj n )]; 

• Fig. 3: to be consistent with the specification [page 5, paragraph 20, line 4], 
suggest labeling input image chrominance values Ci in and C 2 i n ;]; 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in reply to 
the Office action to avoid abandonment of the application. Any amended replacement 
drawing sheet should include all of the figures appearing on the immediate prior version 
of the sheet, even if only one figure is being amended. The figure or figure number of an 
amended drawing should not be labeled as "amended." If a drawing figure is to be 
canceled, the appropriate figure must be removed from the replacement sheet, and 
where necessary, the remaining figures must be renumbered and appropriate changes 
made to the brief description of the several views of the drawings for consistency. 
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Additional replacement sheets may be necessary to show the renumbering of the 
remaining figures. Each drawing sheet submitted after the filing date of an application 
must be labeled in the top margin as either "Replacement Sheet" or "New Sheet" 
pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 

Specification 

2. The disclosure is objected to because of the following informalities: 

• Page 2, paragraph 6, line 4: since the "inverse-gamma-inverse" function in 
Fig; 1 is shown as both a partially dashed curved line and partially solid 
curved line, suggest either rephrasing Function f(), shown as the dashed 
curved line ... as Function f(L jn ), shown as the curved line ... A or providing 
updated Figs. 1 and 2 that show the entire inverse-gamma-inverse function 
as a "dashed" line; 

• Page 6, paragraph 23, line 1 : assume applicant intended to cite Referring 
to equation (3) ... instead of Referring to equation (2) ... since equation 3 
shows that L CO mp2 predominates when the blending function is near zero; 
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• Page 7, paragraph 27, line 5: similarly, assume applicant intended to cite 
may be substituted in equation (3) ... instead of may be substituted in 
equation (2) ... since equation 3 calculates L out ; 

Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

4. Claims 1, 2, 8, 12, 13 19 are rejected under 35 U.S.C. 102(b) as being 
anticipated by KASSON [US Patent 5,450,216]. 

As for claims 1,12, KASSON teaches a gamut mapping system ["method and system 
for gamut-mapping color images from device-independent form to device-dependent 
gamut"; Abstract, lines 1 - 3], comprising: 
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an image processing module for transforming an input image into a 
luminance component L in and chrominance components, d and C 2 [Fig. 7A 

"extract L" step 58 and "extract C1, C2" step 60; "the source image is produced 
at step 56 in the (L, C1 , C2) color space and the luminance and chrominance 
components [are] extracted at steps 58 and 60, respectively"; col. 11, lines 8 - 

11]; 

a spatial low pass filter, responsive to Lj n for outputting a filtered 
luminance component L f [Fig. 7A "low-pass filter" step 70; from equation 1, [L D 
= Li - (L'i - L'cm) * W] (col. 11, line 35), L ( corresponds to L in and L' ( corresponds 
toL f ] 

and a luminance compression module responsive to L f and L in for 
outputting a compressed luminance signal Uut that is within an achievable 
luminance range of an output device [Fig. 7A "display luminance output" step 
80 produces a compressed luminance signal, L D , according to equation 1 (col. 
11, line 35); L D corresponds to L out . 

KASSON further cites, "Most pixels that fall outside of the output display gamut 
("out-gamut") are mapped into the gamut using a combination of spatial filtering 
and non-linear compression embodied as weighted compensation of both 
luminance and chrominance image components"; col. 4, lines 32 - 37]. 
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Regarding claims 2, 13, KASSON further teaches the system of claim 1 , 

wherein the luminance compression module combines two compression 
functions L CO mpi(Lin) and L CO mp2(Lin) via a blending function a(L f ) [The 

blending function corresponds to W in equation 1 [L D = L ( - (L'i - L'cm) * W] (col. 
11, line 35) which varies the overall proportion of a first function L, with respect to 
another function (L'i - L'cm) which are both based on the input luminance and 
together, are used to derive a compressed luminance value]. 

. Regarding claims 8, 19, KASSON further teaches the system of claim 1 , 
wherein the luminance compression module, responsive to the 
chrominance components d and C 2 , in addition to L f and L in , for outputting 
a compressed luminance signal L out that is within the achievable luminance 
range of an output device [KASSON further teaches a method of adjusting the 
chrominance values so that the resulting display image luminance and 
chrominance values are within the gamut of the display image device; see Fig. 
7C "display image (L D , C D i, C D 2) step 106; "Fig. 7C provides a simple illustration 
of a preferred embodiment of the chrominance correction step"; col. 12, lines 33 
- 34. The results are "two display chrominance components (C D i, C D 2)> which 
represents the remaining information necessary to construct the final gamut- 
mapped display image at 106"; co. 12, lines 40 - 44]. 
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Claim Rejections - 35 USC § 103 



5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 



7. Claims 2 - 7, 13 - 18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over KASSON [US Patent 5,450,216] in view of ESCHBACH [US Patent 6,342,951 
B1] and LEE [US Patent 5,012,333]. 



Regarding claims 2, 13, 

wherein the luminance compression module combines two compression 
functions L C ompi(Lj n ) and L comP 2(Lin) via a blending function a(L f ). 
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and claims 3, 14, 

wherein L ou t is computed according to the relationship 

Lout = O(Lf) Lcompl(Lin) + (1 - a(Lf)) Lcomp2(Lin). 

ESCHBACH teaches the same inverse-gamma-inverse luminance compression 
function, Lcom P i(Lin), [see equations for "new values" of R, G and B; col. 7, lines 40 - 
44]. ESCHBACH further teaches that "the input pixel values IPV can be defined in 
terms of a luminance value Y and two chrominance values C1, C2 (e.g., CIELAB). In 
such case, the above-described gamma processing is applied only to the luminance 
component Y"; col. 7, lines 64 - 67. "Thereafter, a step or means S2 performs the ... 
centroid gamut clipping operation or other suitable clipping operation so that any out-of- 
gamut output pixels values ... are mapped into the output gamut"; col. 6, lines 9-13. 

Per applicant's written description, function Lcom P 2(Lin) "softly compresses the low 
luminance region, and preserves shadow detail in the lightness range 0 - Uiack ...at the 
expense of contrast in the dark and midtone regions"; page 3, paragraph 7, lines 2-5. 
Applicant further teaches that functions L CO mpi(Ljn) and L CO mp2(Lin) "exemplify the classic 
trade-off between preservation of contrast and shadow detail"; page 3, paragraph 7, 
lines 5-6. 

From the teachings of ESCHBACH and those of the applicant, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to process 
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an image by combining functions similar to L C om P i(Lin) and Lcomp2(Li n ) so as to preserve 
shadow detail in low luminance regions and preserve contrast in the midtone regions. 

LEE discloses a method of interactively adjusting the dynamic range for printing digital 
images. LEE's system enables one to adjust the luminance according to whether the 
input luminance is within a shadow, midtone or highlight range. The adjustment curve 
shown in Fig. 6 is a "piecewise linear curve, usually having three segments"; col. 10, 
lines 42 - 44. The dynamic range adjustment function [Fig. 3 block 140] takes, as 
input, a low-pass filtered luminance signal ["The luminance image signals are directed 
to ... a low pass (Gaussian) filter" which "provides a second output to a dynamic range 
adjustment curve block 140"; col. 5, lines 43 - 48] and produces, according to the 
piecewise linear curve in Fig. 6, a corrected luminance value. 

LEE teaches that the corrected luminance is a function of a low-pass filtered input 
luminance value, and that correction is typically performed in one of three regions - 
shadow, midtone or highlight. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the teachings of LEE with those of ESCHBACH, 
KASSON and of the applicant's to combine L CO mpi(Lin) and Lcomp2(Lj n ) in such a way so 
that Lcompi(Lin) is used in the shadow region, L CO mp2(Lin) is used in the highlight region, 
and a combination of both are used in the midtone region. Weighted averaging is a 
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well-known method of combining functions to smoothly transition from one region (i.e., 
the shadow region) to another region (i.e., the highlight region). 

Regarding claims 4, 15, 

wherein a(L f ) is a piecewise linear function, 
determined by two breakpoints, B 1 and B 2 . 

and claims 7, 18, 

a(L f ) = 0 for values of L f between 0 and Bi; 

a(L f ) increases linearly from 0 to 1 for values of L f from Bi to B 2 ; 

and a(L f ) = 1 for values of L f between B 2 and L max , 

where L max is a maximum luminance achievable by the output device. 

As noted above, LEE teaches luminance correction in one of three regions - shadow, 
midtone and highlight, and a dynamic range adjustment curve which contains three 
piecewise linear sections, and therefore, two breakpoints. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the teachings of LEE with those of ESCHBACH, 
KASSON and of the applicant's to create a piecewise linear weighting function that 
combines L C ompi(Lj n ) and L C om P 2(Lin) in such a way so that L CO mpi(Li n ) is used in the 
shadow region (i.e., a(L f ) = 0 for values of L f between 0 and B^, L CO mp2(Lin) is used in 
the highlight region (a(L f ) = 1 for values of L f between B 2 and Lmax), and a 
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combination of both are used in the midtone region (i.e., a(L f ) increases linearly from 
0 to 1 for values of L f from Bi to B 2 ). Weighted averaging is a well-known method of 
combining functions to smoothly transition from one region (i.e., the shadow region) to 
another region (i.e., the highlight region). 

Regarding claims 5, 16, 

wherein function L comp i is optimized for preserving overall image contrast. 

and claims 6, 17, 

wherein function L CO m P 2 is optimized for preserving shadow detail. 

As noted above, applicant teaches that functions Lcompi(L in ) and Lcom P 2(l_in) "exemplify 
the classic trade-off between preservation of contrast and shadow detail"; page 3, 
paragraph 7, lines 5-6. The existence of such curves is well known in the art. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the teachings of LEE with those of ESCHBACH, 
KASSON and of the applicant's to create a piecewise linear weighting function that 
combines L CO mpi(Lin) and Lcom P 2(Lin) in such a way so that shadow detail is preserved in 
low luminance areas and overall image contrast is preserved in midtone and highlight 
areas. 
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8. Claims 9, 20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
KASSON [US Patent 5,450,216] in view of GRUZDEV [US Patent 6,868,179 B2] 

Regarding claims 9, 20, KASSON does not specifically teach the system of claim 1 , 
wherein the low pass filter comprises a constant weight filter. 

However, GRUZDEV discloses a method of correcting image saturation. GRUZDEV 
teaches that a color component "may be smoothed by any method well known in the art, 
for example, a Gaussian filter, and averaging filter or other low-pass filter; col. 5, lines 
60 - 62. A simple averaging filter over a specified number of input image pixels can be 
considered a "constant weight" filter. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have implemented the low-pass filter, as taught by KASSON, 
with a "constant weight" filter since such a filter is simple to implement: 

9. Claims 10, 21 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
KASSON [US Patent 5,450,216] in view of MORONEY [US Patent Application 
2002/0186387 A1] 

Regarding claims 10, 21, KASSON does not specifically teach the system of claim 1, 
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wherein the image is down-sampled prior to filtering and upsampled and 
interpolated after filtering. 

However, MORONEY teaches a method of correcting colors of an input image by 
"locally modifying the input pixel values according to pixel neighborhoods" [Abstract]. 
MORONEY discloses a method for generating a "tone mask through a low-pass filtering 
operation"; page 2, paragraph 23, lines 1 - 2. MORONEY, like KASSON and in the 
instant application, filters the luminance component of the color image. "The process 
initially converts (at 205) the received color image to a monochrome image (i.e., an 
image that only contains black and white pixels, or contains black, white, and gray 
values)"; page 2, paragraph 23, lines 3-6. After "inverting the monochrome image" 
[page 2, paragraph 24, lines 1 - 2], the process "decimates (at 215) the inverted 
monochrome image. Some embodiments decimate this image by selecting every nth 
(e.g., 20 th ) horizontal and vertical pixel in this image and discarding the remaining 
pixels"; page 2, paragraph 24, lines 6-11. This "decimation" is equivalent to "down- 
sampling" the image. 

Next, the process filters the image by performing "(at 220) a smoothing operation on 
each pixel in the decimated, inverted, monochrome image"; page 2, paragraph 25, 
lines 1-3. 
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After filtering, the process "upsamples and interpolates" by scaling "(at 225) the 
smoothed, decimated, inverted, monochrome image back up to the resolution of the 
original received image"; page 2, paragraph 26, lines 1-3. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to combine the teachings of MORONEY with those of KASSON to down- 
sample the image data prior to filtering and up-sampling/interpolating after filtering so as 
to reduce the computational time and load on the system. 

10. Claims 11, 22 are rejected under 35 U.S. C. 103(a) as being unpatentable over 
KASSON [US Patent 5,450,216] in view of ESCHBACH [US Patent 6,342,951 B1]. 

Regarding claims 1 1 , 22, KASSON does not specifically teach the system of claim 1 , 
further comprising 

a color correction module for transforming L ou t, Ci and C 2 to CMYK for 
printing. 

KASSON does teach that "many different display devices and printing devices can be 
devised for color imaging, each represented by a different display gamut boundary" 
[col. 6, lines 27 - 30] and that an ink-jet printer may use cyan, magenta, yellow and 
black ink colors; col. 6, lines 15-17. 
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ESCHBACH teaches a method for mapping out-of-gamut colors into an output gamut, 
such as a printer gamut. Fig. 5 illustrates the production of "gamut clipped color" data 
for a "CMYK" printer and the transformation of that data to CMYK for printing (see 
"printer transformation" step S3). Although Fig. 5 illustrates the invention in RGB color 
space, ESCHBACH teaches "that it is equally applicable to any other color space" [col. 
5, lines 63 - 66] as in a luminance-chrominance CIELAB color space shown in Figs. 3 
and 4; col. 5, lines 23 - 26]. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to combine the teachings of ESCHBACH with those of KASSON to transform 
the resulting luminance and chrominance values to a printer color space such as CMYK 
when the desired target output device is a printer. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Peter L. Cheng whose telephone number is 571-270- 
3007. The examiner can normally be reached on MONDAY - FRIDAY, 8:30 AM - 6:00 
PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, King Y. Poon can be reached on 571-272-7440. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 



Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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